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WOUND DRESSING FOR PROMOTING 
MOIST WOUND HEALING 

Technical Field 

5 The present invention relates to wound dressings 

of the type which prevent a wound from drying out in order 
to promote moist wound healing. 

The fluid produced by the human body and which 
accumulates in a wound is commonly referred to as "wound 

10 exudate". Wound exudate comprises a mixture of substances 
including water, salts, proteins, and bacteria. Various 
studies have demonstrated that, if kept moist, wounds tend 
to heal faster, especially in the final stages of healing. 
That form of healing is called "moist wound healing". 

15 Problem 

Traditional dressings prevented the escape of 
moisture (water) in liquid form, but the moisture tended 
to escape in vapor form at a rate which caused the wound 
to dry out too rapidly for moist wound healing to occur. 
20 Therefore, dressings have been designed to minimize the 
escape of moisture vapor as well as moisture liquid. 
Prior Art 

For example, a dressing 1 depicted in FIG. 5 
comprises a backing sheet 2 coated with an adhesive 

25 layer, an absorbent pad 4, one side of the pad being 
adhered to the adhesive, and the other side carrying 
a liquid permeable net 5. The backing sheet is formed 
of a S3mi-occlusive, liquid and bacteria impermeable, 
polyurethane film. Once the dressing has been applied 

3 0 to a patient's skin S, the escape of moisture liquid 

is prevented, whereas moisture vapor can escape through 
the film 2 as demonstrated by arrows 6 and 7. The rate 
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of that escape is controlled, by the amount of resistance 
offered by the adhesive layer (not shown) and the semi- 
occlusive film 2. The rate of moisture escape, i.e., the 
so-called moisture vapor transmission rate (MVTR) of the 
dressing, is a function of a number of factors, such as 
the type and thickness of the adhesive layer, and the type 
and thickness of semi-occlusive film which is used. 
The MVTR characteristic of the dressing represents a rate 
of moisture transmission per unit area of the dressing for 
24 hr., so the overall moisture loss per day of the 
dressing can be determined by multiplying the MVTR by 
the size of the area through which vapor can escape. 

The above-described dressing 1 effectively 
controls the rate of vapor escape, since all of the 
escaping vapor must pass through the semi-occlusive 
film 2. However, the dressing suffers from certain 
drawbacks, most notable of which is a considerable, 
difficulty in handling the dressing during application. 
That is, the film 2 is exceedingly thin and flexible and 
frequently becomes doubled up and stuck to itself, 
whereupon it becomes useless. Many of those types of 
dressings become ruined in the process of being applied 
and must be discarded. 

Another conventional type of dressing 10, 
depicted in FIG. 6, avoids the above-described handling 
problem. That dressing 10 comprises a backing sheet 12 
formed of a stretchable, liquid permeable fabric, an 
absorbent pad 14 adhered to an adhesive layer covering 
one side of the backing sheet 12 , and a liquid permeable 
net 18 disposed over the pad 14. The stretchable 
fabric 12 is easier to handle than the film 2 of the 
dressing depicted in FIG. 5, thus making it less likely 
that the dressing will be ruined in the process of being 
applied, in order to resist the escape of moisture vapor, 
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a semi-occlusive (i.e., vapor permeable, bacteria and 
liquid impermeable) polyurethane film 28 extends through 
the center of the pad 14. Some moisture vapor escapes 
through the film 28 (see arrow 6A) , so its rate of escape 
is controlled by the film. However, moisture vapor is 
also able to bypass the film 28 (see arrow 7A) and thus 
escapes in an essentially uncontrolled manner. 
Consequently, the MVTR of the dressing is only partially 
determined by the adhesive-coated semi-occlusive film. 
The MVTR of the dressing 10 is not that of the adhesive- 
coated film 12, but is greater, due to the ability of 
moisture vapor to bypass the film and escape at a faster 
rate than the moisture vapor passing through the film. 
This means that different sized dressings designed 
according to FIG. 6 will not have the same MVTR because 
as the dressing size decreases, the size of the vapor 
escape area surrounding the periphery of the pad 14 
represents a greater percentage of the overall vapor 
escape area of the dressing. Consequently, the MVTR 
varies inversely with the size of the dressing. 

Therefore, it would be desirable to provide 
a dressing which exhibits a uniform MVTR from one size 
to the next and yet which is easier to handle than the 
dressing shown in FIG. 5. 
Additional Problem 

Another area of concern in connection with 
wound dressings relates to the leakage of wound exudate. 
Two major causes or leakage are shearing (rubbing) forces 
applied to the dressing, resulting in premature removal o 
the dressing from the wound, and saturation of the pad 
with wound exudate resulting in leakage from the edges of 
the dressing. Leakage of wound exudate is of concern, 
because such leakage can expose others to infection and 
require that bed clothing be laundered more frequently. 
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Therefore, an important characteristic of the 
dressing is its ability to stay on the patient when rubbed 
against bed sheets. The main physical characteristics 
which will determine a dressing's ability to stay on is 
the strength of adhesion to the skin and the shear forces 
generated as the dressing is rubbed against the surface. 
A high (strong) adhesion will ensure that the dressing 
stays in place, but it will likely cause discomfort or 
damage to the skin when the dressing is removed. A way 
to enable the adhesive strength to be reduced is to 
decrease the friction forces which must be resisted by 
the adhesive. That is done by lowering the coefficient of 
friction of the dressing's external surface. Plastic film 
dressing can have lower frictional coefficients than non- 
woven fabrics, so the dressing according to FIG. 6 has 
a greater coefficient of friction than the dressing 
according to FIG. 5 and will generate higher shear 
forces when rubbed against a surface. 

Therefore, it would be desirable to provide 
a wound dressing which not only has a uniform MVTR from 
one size to the next and is easy to handle, but which also 
tends to minimize the generation of shearing forces. 
Summary r>f the Invention 

The present invention relates to a wound dressing 
for promoting moist wound healing. The dressing comprises 
a backing sheet, and an absorbent pad. The backing sheet 
is formed of multiple, permanently attached layers and 
contains on one side thereof a pressure sensitive 
adhesive. One of the layers comprises a stretchable 
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strip of vapor permeable , non-woven fabric. Another 
of the layers comprises a semi-occlusive film. The 
strip and the film have coextensive outer perimeters. 
The absorbent pad is mounted on the backing sheet by being 
5 affixed to the adhesive layer, with an outer perimeter of 
the pad being spaced inwardly from the entire outer 
perimeter of the backing sheet. The film is disposed 
externally of the strip to define an exterior face of the 
dressing and exhibits a low coefficient of friction. The 

10 backing sheet exhibits a moisture vapor transmission rate 
of about 800-2400 gm/m 2 /24 hrs. 

Preferably, a liquid permeable net overlies the 
pad and includes an outer portion affixed to the adhesive. 
An outer perimeter of the net is completely surrounded by 

15 a portion of the backing sheet which defines a skin- 
attachment portion of the dressing. The net defines a 
wound-contacting portion of the dressing. 
Brief Description of the Drawings 

The objects and advantages of the invention will 

20 become apparent from the following detailed description 
of a preferred embodiment thereof in connection with the 
accompanying drawings in which like numerals designate 
like elements and in which: 

Fig. 1 is a top plan view of a wound dressing 

25 according to the present invention, with a releasable 
covering thereof removed; 

Fig. 2 is a cross sectional view taken along 
line 2-2 in Fig. 1, with the releasable covering being 
provided; 

30 Fig. 3 is an exploded perspective view of the 

dressing depicted in Fig. 1; 
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Fig. 4 is a fragmentary plan view of a 
stretchable layer of the dressing depicted in Fig. 1; 

Fig. 5 is a sectional view of one prior art 
dressing adhered to a skin surface; 
5 Fig. 6 is a view similar to Fig. 5 of another 

prior art dressing adhered to a skin surface; and 

Fig. 7 is a view similar to Fig. 5 of a dressing 
according to the present invention adhered to a skin 
surface. 

10 Detailed Description of a Preferred 
Embodiment of th e Invention 

A wound dressing 50 depicted in Figs. 1-4 

comprises a multi-layer (more than one) , rectangular 

backing sheet 51 formed by a stretchable strip 52 and 

15 a semi-occlusive film 54. The strip 52 comprises any 
suitable stretchable, non-woven fabric which is vapor- 
permeable (or even liquid permeable), e.g., a blend of 
polyester, wood pulp, and rayon. 

One suitable stretchable and flexible material 

20 that could be used to make the strip 52 is Sontara® 

spun-laced fabric available from DuPont. An enlarged 
schematic plan view of that material is shown in Fig. 4. 
The material includes rows of small slits 56, with the 
slits of one row being offset relative to the slits of 

25 an adjacent row. The presence of the slits promotes 
stretchability of the fabric strip. 

The semi-occlusive (i.e., vapor permeable, 
liquid and bacteria impermeable) film 54 preferably 
comprises polyurethane having a thickness from 0.3 5 mil 

30 (.0089 mm) to 2.0 mil (.0508 mm), most preferably 1.0 mil. 
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Preferably, a film 54 is chosen which enables the backing 

sheet to exhibit an MVTR (moisture vapor transmission 

rate) lying in a preferred range of about 800 to 

2400 gra/m 2 /24 hrs, more preferably being about 

1600 gm/m 2 /24 hrs. It will be appreciated that the 

MVTR of the backing sheet 51 is a function of the moisture 

vapor transmission characteristics of the film 54 as well 

as any adhesive layers disposed on or in the backing 

sheet, such as the adhesion layer (if any) securing 

the strip 52 to the film 54. (The strip 52 is chosen 

to have an MVTR no less than that of the film 54.) 

In the event that the strip 52 is vapor permeable and 

liquid impermeable (rather than being vapor and liquid 

permeable) , the vapor permeability of the strip should 

be at least as great as that of the film 54. 

The respective outer perimeters 62, 64 of the 
strip 52 and film 54 are coextensive, i.e., vertically 
superimposed (see Fig. 1) , so that the entire surface area 
of the strip 52 is covered by the film 54. As a result, 
in order for any wound vapor to escape, it must travel 
through the film 54. Therefore, the moisture vapor 
transmission rate (MVTR) through the dressing will be 
uniform throughout the dressing, rather than being greater 
in some regions than in others as in the Fig. 6 dressing* 
Hence, the MVTR will not vary from one size dressing to 
the next. In addition, the dressing can be easily 
handled, since the backing sheet, rather than being formed 
of a film as in the Fig. 5 dressing, is comprised of a 
laminate of a film and a non-woven fabric. Hence the 
dressing can be applied with greater ease and with less 
chance of the dressing becoming folded over and stuck to 
itself as compared to the Fig. 5 dressing. 
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The MVTR was measured by a method similar to the 
"Water Method" described in ASTM E 96. That is, there is 
provided an upright "cup" filled with water to which the 
test sample is affixed. The cup opening measures 60 cm. 
by 60 cm. Thus, a 100% relative humidity is presented to 
one side of the sample. The water filled cup with affixed 
sample is placed into a temperature controlled chamber. 
Unlike ASTM E 96 the chamber is not controlled to 50% 
relative humidity, and standard temperatures of 21-32 °C 
are not used. Rather, a controlled relative humidity of 
15-20% is established at a temperature of 40 °C. The 
material is tested at the start and after 24 hrs. , rather 
than periodically as in ASTM E 96, in order to determine 
the steady state of water vapor transmission rate. Thus, 
the MVTR measured by that test is actually the total 
moisture vapor transmission over a 24 hr. period. 

The permanent attachment of the stretchable 
strip 52 to the film 54 can be effected by lamination, or 
by extruding the film onto the stretchable strip material. 
0 If lamination is employed, the film 54 is coated with a 

pressure sensitive dry adhesive, the coating being applied 
at a rate of 1.2-1.7 oz./yd 2 . Regardless of whether 
lamination or extrusion is employed, an external side 58 
of the stretchable strip 52 will adhere to an internal 
5 side 60 of the film. Hence, an external side 63 of the 
film will define the external face of the dressing 10. 
The material of the film has a lower coefficient of 
friction than the fabric material of the stretchable 
fabric strip 52, so that frictional shear forces developed 
o upon rubbing the external face of the dressing against 
a surface will be lower than would be the case if the 
stretchable fabric strip 52 defined the external face 
of the dressing. 
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As a result, the dressing will be less likely to 
be rubbed off, so the strength of adhesion of the dressing 
to the skin can be reduced in order to lower the level of 
discomfort to the patient when the dressing is removed 
from the skin. 

The coefficients of friction described herein 
were measured by using a Thwing Albert Model 225-1 
Friction/Peel tester equipped with an integrator which 
averages the kinetic coefficients of friction throughout 
the test. During the test, the external face of the 
dressing was applied to a 2 . 5 inch square sled weighing 
200 grams. The sled was moved at a constant speed of 
15 cm per minute across a 100% cotton sheet and the 
resistance was measured in accordance with ASTM D 1894 
(except for the use of a cotton sheet instead of a 
stainless steel test surface) . Two measures are obtained 
by this procedure, i.e., a static friction measure and a 
kinetic friction measure. Preferably, the coefficient of 
static friction is below 1.0, and the coefficient of 
kinetic friction is below 0.7. Most preferably, a film 54 
has been selected having a coefficient of static friction 
of about 0.48, and a coefficient of kinetic friction of 
about 0.41. 

By way of comparison, a conventional spun-lace 
material of the type sold under the trademark Sontara® has 
a coefficient of static friction of 1.169 and a kinetic 
coefficient of 0.886 as measured by the test described 
above. 

However, it is preferred that the external face 
be defined by the lower friction film 54 for reasons 
explained above. 
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The interior side 70 of the strip 52 is covered 
with a layer 72 of conventional medical grade adhesive, 
such as an acrylic. The adhesive covers substantially the 
entire area of that side 70. The adhesive can be laid 
down in a pattern in order to optimize the balance between 
adhesion and MVTR. 

Affixed permanently to the backing sheet 52, 54 
is an absorbent pad 74. An external side 76 of the pad 
adheres to the adhesive layer 72. The pad material 
preferably comprises a non-woven fabric such as an 
airlayered blend of rayon or polyester. The thickness 
and length will vary, depending upon the intended use for 
the dressing. 

Instead of comprising a non-woven fabric, 
the absorbent pad 74 could comprise a hydrophilic pad 
partially saturated with a hydrogel, or the pad 74 could 
comprise a hydrophilic foam. In either case, it might 
not be necessary to employ a net 80. 

The pad 74 has a smaller surface area than 
0 the strip 52, and an outer perimeter 78 of the pad 
is spaced inwardly by a distance Dl from the entire 
outer perimeter 62 of the strip 52 (see Fig. 1) . 
That is, no part of the pad 74 extends to the outer 
perimeter of the strip 52. 
5 Overlying the pad 74 is a liquid permeable 

net 80 which defines a wound-contacting face of the 
dressing. The net material is conventional and preferably 
formed of a strip of polyethylene and ethylene vinyl 
acetate: copolymer which is non-adherent to the wound. 
0 The strip 80 is perforated to allow the passage of wound 
moisture liquid and vapor. 
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A portion 82 of the net 80 is situated outwardly 
of the entire outer perimeter of the pad 74 and is 
permanently adhered to the adhesive layer 72. An outer 
perimeter 84 of the net is spaced outwardly from the 
entire outer perimeter 78 of the pad 74 by a distance D2, 
and is spaced inwardly from the entire outer perimeter 62 
of the strip 52 by a distance D3. Hence, the entire outer 
perimeter 84 of the net is surrounded by a portion 86 of 
the adhesive layer 72. That portion 86 of the adhesive 
layer 72 defines a skin-attachment portion of the 
dressing. 

Overlying the net 80 is a removable covering 90 
defined by two overlapped sheets 92 (not shown in 
Figs. 1 and 3). The sheets 92 are formed of a 
conventional material, e.g., paper coated with a release 
substance which enables the paper to be easily separated 
from the outer portion 86 of the adhesive layer 72. 

To apply the dressing to a wound, the user peels 
off the cover sheets 92, positions the net 80 against the 
wound and presses the outer portion 86 of the adhesive 
layer 72 to the skin surrounding the wound (see Fig. 7). 

As the wound drains, wound exudate will pass 
through the net 80 and be absorbed in the pad 74. Escape 
of moisture vapor from the dressing can occur only through 
the backing sheet 51 (see arrows 6B, 7B in Fig. 7), which 
exhibits a uniform MVTR throughout its entire area. 
Therefore, the MVTR will not change from one dressing 

size to the next. 

Furthermore, this advantage is not achieved at 
the expanse of reduced handleability , because the backing 
sheet is comprised of a lamination of the film 54 and non- 
woven fabric 52. That lamination is much easier to 
manipulate and apply to the skin than in the case of the 
Fig. 5 dressing, for example, and possibly also in the 
case of the Fig. 6 dressing. 
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Also, less frictional shear forces will be 
imposed on the dressing when the outer film 54 of the 
dressing is rubbed against a surface, as compared with the 
Fig. 5 dressing in which the external face of the dressing 
is defined by a fabric. Hence, there exists a reduced 
risk of wound exudate leaking from the dressing and 
possibly infecting others, or soiling the bedclothes. 

It will be appreciated that the backing sheet, 
absorbent pad, and net could be of any suitable shape in 
addition to rectangular, e.g., round, oval, triangular, 
etc. 

Although the present invention has been described 
in connection a preferred embodiment thereof, it will be 
appreciated by those skilled in the art that additions, 
deletions, modifications, and substitutions not 
specifically described may be made without departing from 
the spirit and scope of the invention as defined in the 
appended claims. 
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WHAT IS CLAIMED IS: 

1. A wound dressing for promoting moist wound 
healing, comprising a backing sheet (51) including a semi- 
occlusive film (54) and a medical grade adhesive (72) 
forming a side of said backing sheet which is to be 
attached to the skin of a wearer, an absorbent pad (74) 
permanently mounted on said backing sheet by being affixed 
to said adhesive, with an outer perimeter of said pad 
being spaced inwardly from the entire outer perimeter of 
said backing sheet and from an outer perimeter of said 
adhesive, characterized in that said backing sheet further 
includes a stretchable strip (52) of vapor permeable, non- 
woven fabric permanently attached to said film, said strip 
and said film having coextensive outer perimeters (62, 
64); said film disposed externally of said strip and 
defining an exterior face of the dressing, said backing 
sheet exhibiting a moisture vapor transmission rate in the 
range of 800 to 2400 gm/m 2 /24 hrs. 

2. A wound dressing according to Claim 1 
characterized in that a liquid permeable net (80) overlies 
said pad and includes an outer portion permanently affixed 
to said adhesive, an outer perimeter of said net being 
completely surrounded by a portion of said backing sheet 
which defines a skin-attachment portion of the dressing, 
said net defining a wound-contacting portion of the 
dressing and being formed of a material non-adherent to 
wounds . 



WO 96/10972 



PCI7SE95/01129 



- 14 - 



3. A wound dressing according to Claim 2, 

characterized in that said outer perimeter of said net is 
spaced outwardly from the entire outer perimeter of said 
pad. 

5 4. A wound dressing according to Claim 2, 

characterized in that a removable covering (90) overlies 

said net and is releasably secured to said portion of said 
adhesive. 

5. A wound dressing according to Claim 1, 

10 characterized in that said film is adhered directly to one 
side of said strip. 

6. A wound dressing according to Claim 1, 
characterized in that said film exhibits a coefficient of 
static friction less than 1.0, and a coefficient of 

15 kinetic friction less than 0.7. 

7. A wound dressing according to Claim 9, 
characterized in that said coefficient of static friction 
is about 0.48, and said coefficient of kinetic friction is 
about 0.41. 

20 8. A wound dressing according to Claim 1, 

characterized in that said strip is liquid permeable. 



9. A wound dressing according to Claim 1, 
characterized in that said strip and said absorbent pad 
are formed of synthetic materials- 
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10. A wound dressing according to Claim 1, 
characterized in that said absorbent pad comprises a non 
woven fabric • 

11. A wound dressing according to Claim l f 
characterized in that said absorbent pad comprises a 
hydrophilic material partially saturated with a hydrogel 

12. A wound dressing according to Claim 1, 
characterized in that said absorbent pad comprises a 
hydrophilic foam. 

13. A wound dressing according to Claim 1, 
characterized in that said backing sheet exhibits 

a moisture vapor transmission rate of about 
1600 gm/m 2 /24 hrs. 
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